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Designing an educational interactive eBook for newly diagnosed 
children with type 1 diabetes: mapping a new design space 
Damyanka Tsvyatkovaa1, Cristiano Stornia 
a Department of Computer Science and Information Systems (CSIS), University of Limerick, Limerick, Ireland 
ABSTRACT 
In this paper, we report on a project investigating the role of Interactive Technologies (IT) and 
participatory design methods in supporting self-care practices in paediatric Type 1 Diabetes Mellitus 
(T1DM). In particular, we discuss the design of an educational interactive eBook to support newly 
diagnosed children and their families in learning about effective management outside the clinical-
medical consultation. We use our design as an illustration of a potential new design space for type 1 
diabetes learning resources. We map this space by identifying a series of oppositions that helps us to 
explore new design assumptions that could better support the education of newly diagnosed children 
and families: learning alone vs learning together, medical vs patient perspective, prescriptive language 
vs narratives and social stories, and static vs interactive educational contents. Through a discussion of 
these shifting of points of focus in the design of educational products in T1DM, we hope to open up 
new opportunities to rethink the design of tools to support the education of paediatric diabetes (and 
possibly of other chronic diseases and conditions). 
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1. Introduction 
This study reports on a research project investigating paediatric diabetes self-care practices, the role 
of Interactive Technology (IT) in supporting aspects of diabetes self-care outside the attention of the 
clinical team, and the role of participatory design methods in supporting the development of such 
technology. The research presented in this paper was carried out over four years (2012-2016) and was 
guided by the following question: How is it best to develop educational aids WITH and FOR newly 
diagnosed children with type 1 diabetes and their parents/guardians? This question reflects two main 
focuses. The first one is concerned with the design process and aims at exploring various methods, 
techniques, and tools supporting the active involvement of children and their families in the design 
process. The second, central to this paper, is concerned with the outcome of the design process and 
with what needs to be delivered to better support (some aspects of) diabetes self-care practices. 
Through a series of exploratory interviews aimed at understanding better the practicalities, 
difficulties, and intricacies of dealing with diabetes on a daily basis, we learned that one of the main 
concerns, especially for newly diagnosed young individuals, relates to the education that children and 
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family members received after the initial diagnosis [1]. We soon learned that evidence on the 
limitations of such education and the availability of educational aids could be found in the literature 
[2, 3]. These initial findings helped us to fine-tune our research focus and commit to exploring the 
role of IT in the development of educational supports for families with newly diagnosed children. 
Thus, we designed an interactive educational eBook for 8- to 12-year-old children because at that age, 
they can start learning diabetes self-care practices. Our intention in this paper is to discuss our 
prototypes especially in comparison to the educational aids offered in Ireland, where our research was 
conducted. We intend to use our design outcome as an illustration of a new design space for 
educational technologies in chronic-design self-care, particularly paediatric diabetes. We will try to 
map this new design space by discussing a series of shifts of points of focus that emerged in our study 
and that take the form of oppositions between design assumptions. These oppositions concern the 
users and their learning experiences (learning alone vs learning together; formal learning vs 
informal/casual learning), the provided educational contents (privileging a medical perspective vs a 
patient perspective), the language used in the educational aids (normative and prescriptive vs based on 
narratives and social stories), and the level of interactivity with the educational contents themselves 
(static vs interactive contents). 
In the following sections, we first offer a general introduction to paediatric diabetes. We then provide 
a review of the state of the art of 21 educational ITs developed for young individuals with Type 1 
Diabetes Mellitus (T1DM); this helped us to learn about what was available in the market prior to our 
design. We then report on our study, with a first overview of what we learned from parents, children, 
and professionals. This is followed by an overview of the educational services and tools currently 
offered in Ireland. Based on this background, we report on our design, with a brief mention of the 
process and a more detailed description of its outcome: the educational eBook ‘Superhero learns 
about diabetes’. We finally offer a discussion of our shifts of points of focus when developing our 
prototype to help rethink the design space of educational resources in paediatric chronic care. 
2. T1DM self-care, children and technology 
T1DM is characterised by chronic high levels of sugar in the blood. This is because the pancreas 
develops a total or partial inability to produce a hormone called insulin [4]. The hormone’s main 
function is to help cells in the liver, fat tissues, and muscles to take up the sugar from the blood stream 
for energy and to control metabolic processes in the body [4, 5, 6, 7]. People who suffer from diabetes 
vary in age; they could be children, adults, or elderly. Affected individuals need careful metabolic 
control by regular self-monitoring of blood glucose levels, physical activities (regular exercise), and 
nutritional care (flexible diet, monitoring the number of carbohydrates) [5, 8]. The terms ‘self-
management’ and ‘self-care’ refer to personal activities that aim to control chronic conditions. 
Diabetes self-management education includes the acquisition of different practical skills and 
knowledge related to the chronic condition [9]. As the patient’s knowledge and expertise is critical to 
grounding, integrating, and complementing technical-medical/clinical knowledge in everyday chronic 
self-care [10], the education of children and parents is considered essential in establishing an 
“effective medical home model” in domestic environments [11]. This lengthy process usually starts 
after the initial diagnosis [9, 12, 13]. Children need to learn how to make room for a huge number of 
self-care practices: checking blood glucose (with a glucometer2), possibly administering insulin 
injections (including counting the amount of insulin taken based on the blood sugar, food taken, and 
the amount of physical activity) or learning how to use an insulin pump3, understanding the 
                                                     
2 The glucometer is a medical device used to measure the concentration of glucose (sugar) in the human blood. 
3 The insulin pumps are programmed to administrate the human body with small doses of insulin mimicking human 
pancreas.   
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constituents of a healthy diet (especially the role of carbohydrates), and maintaining regular physical 
activity. They also need to learn how to recognize the symptoms of hypo- and hyper-glycaemia4 and 
know what action to take to respond to these conditions [14, 15]. Young individuals with diabetes 
cannot take care of themselves; instead, they need to rely on the help of family members, the medical 
staff, and social services [11, 16, 17]. Research shows how interdisciplinary teams of medical 
professionals (e.g., endocrinologists, dieticians, diabetes nurses, etc.) should use age-appropriate 
language and educational resources, such as booklets, books, journals, pictures, posters, leaflets, 
DVDs, websites, games, devices, etc. in their secondary role as educators, to facilitate the training and 
educative process [9, 12]. Thus, in this area, there is understandable enthusiasm for the development 
of technology, as it could represent a powerful instrument to support self-care practices outside the 
attention of the medical staff. Its design and the ideas and principles that guide it are crucial to address 
the users’ needs and concerns adequately [18, 19]. To understand better the role of interactive 
technology in T1DM education, we followed our exploratory interviews with a review of the state of 
the art interactive educational technologies in paediatric diabetes.  
3. Review of the state of the art of ITs in paediatric diabetes 
This preliminary review of the state of the art of ITs in paediatric diabetes was not intended to 
contribute to our research questions directly; our research questions interrogated what we wanted to 
investigate empirically through both the fieldwork and the actual design. Instead, with our initial 
review, we wanted to become more aware of what had and had not been done in the area prior to our 
design intervention. To inform our selection, we included not only academic papers and books, but 
also promotional websites, product reviews, and newspaper articles. As a result, we found that 
information about the design process (e.g., methods) was not always available; empirical evaluations 
of the design and design rationales were also rarely discussed. Thus, the different nature of the 
sources utilised for this preliminary review and the lack of consistency in the information available 
could not usefully contribute to our questions about HOW and WHAT to design to develop 
educational aids for children with T1DM. Therefore, the sources were mainly used to collect 
information about features and design ideas. 
The review was not random, though, as we set up a series of principles for the inclusion of 
technologies in our list. First, the technology should be interactive. We followed Street and Rimal’s 
[20] definition of IT as “computer-based media that enable users to access information and messages 
in the mediated environment”. Second, the technology should be specifically designed to support 
children with type 1 diabetes. Finally, the technology should aim to support the educational aspects of 
diabetes care. It should be noted that these technologies may have different levels of fidelity, i.e., 
ranging from research prototypes to final products that have been released onto the market. From our 
selection, we identified 21 educational devices from 36 different sources presented in Table 1. In the 
table (first column), they are arranged into six distinct categories: video games, systems, persuasive 
technology, mobile apps, robotic technology, and wearable self-monitoring technology. The second 
column reports the name of the technology and (when possible) the name of the designer or scholar 
who developed and studied it. The third column offers a brief description of the technology, while the 
fourth column shows the series of design features and design aspects that characterize the technology 
and that, for us, acted as a first source of inspiration for the development of our interactive eBook.   
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Interestingly, the educational technologies reviewed in our research do not include interactive eBooks. 
Despite interactively enhanced eBooks having become very popular among young individuals [58], 
their potential in facilitating paediatric diabetes education has not been explored. The only work that 
reports on using an interactive eBook in paediatric self-care practices is from Wyatt and Hauenstein 
[59], who studied asthma education. They highlighted that by integrating multimedia-rich 
environments, such as animations, mini-games, puzzles, videos, music, etc., the digital stories could 
support children in the learning process about a specific health topic. Our interviews with professional 
staff, which we mention in more detail later, confirmed similar expectations regarding the usefulness 
of an approach based on interactive and digital technology. With this idea in mind, we started to focus 
our empirical study on diabetes education with a particular focus on the perspectives of the affected 
individuals and their families.  
4. Background research and the eBook design  
As noted previously, the general aim of our study was to identify the challenges and issues 
experienced in paediatric everyday self-care practices in the domestic environment (e.g., at home, in 
school and elsewhere) and to explore the role of participatory design and IT in supporting some 
aspects of these practices. In this section, prior to discussing our eBook design, we report on the 
research findings and mainly the design requirements generated throughout different co-design 
activities with participants.   
4.1. Involving participants in design 
4.1.1. Design methodology and participants 
As Simonsen and Robertson put it, “Participatory design is about the direct involvement of people in 
the co-design of the technologies they use” [60]. PD is based on a well-established principle of equal 
partnership [60, 61, 62], which we wanted to be central to our research. Therefore, the participants in 
our study took part in the initial qualitative investigations, the exploration of possible design concepts, 
the prototyping process, and the evaluation of their results. In our study, we mainly worked with 
affected children and their families, but we also worked with non-T1DM children as “informants” 
consulting on some stages of the design process (e.g., concept generation and evaluation) [63]. There 
were two reasons for including children not affected by diabetes in the design and evaluation stages. 
Firstly, children will have accumulated specific knowledge and experience during their childhood and 
their development within the school system; hence, it was important to be able to identify a starting 
point to build educational content. Secondly, we needed to learn more about general children’s 
language, creativity, communication skills, interaction with the environment, cognitive abilities, and 
problem-solving skills, and these are unrelated to their diabetes. As a result, in this study, we worked 
with two groups of participants: 1) “design partners”, i.e., parents/guardians and adults who had 
experience with paediatric T1DM and children with diabetes, and 2) “informants”, i.e., children 
without diabetes. These two roles were based on the participants’ experiences of having (or caring for 
a child with) T1DM and non-T1DM young individuals ‘expertise’ in being an 8-12 year-old child. We 
also worked with medical staff, especially those involved in the education of newly diagnosed 
children and their families. The medical professionals in this research participated only in the semi-
structured interviews, and not in the subsequent design, prototyping, and evaluation activities.   
4.1.2. Recruitment and sample 
Twenty-four adults (four males and twenty females), two medical professionals (both females) and 
twenty children (five boys and fifteen girls) who had experience with type 1 diabetes participated in 
this study. The ages of the children with diabetes varied from 5 to 15 years. In addition, seventeen 
9 
non-T1DM children (fourteen girls and three boys) between the ages of 8 and 12 years also 
contributed to the educational eBook design. The subjects were divided into five groups, that is, 
adults, parents, healthcare providers, children with T1DM, and children without diabetes. We have 
assigned different pseudonyms to maintain their anonymity: 1) Parent1, Parent2, Parent3, etc. for 
parents/guardians who had children with this chronic condition, 2) Participant12, Participant13, etc. 
for adult participants who had developed diabetes during childhood, 3) MP28 and MP29 as an 
abbreviation for Medical Professional, 4) T1DC1, T1DC2, T1DC3, etc. as an abbreviation for Type 1 
Diabetic Child and 5) CWD1, CWD2, CWD3, etc. as an abbreviation for Child Without Diabetes.   
All ethical approvals were obtained from the Ethics Committee, University of Limerick, and from 
Diabetes Ireland (DI). DI is a non-profit organisation that helps and supports individuals with 
diabetes. Unfortunately, the restricted access to the national organisations and groups supporting 
individuals with diabetes made the recruitment of participants more difficult. Thus, a series of 
recruitment processes were carried out to find volunteers for each stage of the eBook development. 
Children with diabetes and their families were recruited using the university mailing list, Facebook 
pages of parents groups (i.e., Parents of Children & Teens with T1 Diabetes in Ireland, Diabetes 
Waterford and Diabetes Cork parents’ support group) and ‘Sweetpea Kidz Club’ organised by DI. The 
first author travelled to meet and work with any individual who agreed to participate in this study. 
Most of the co-design activities with this group of participants were carried out in quiet places chosen 
by the involved adults. The non-T1DM children were recruited from the local non-profit voluntary 
group ‘Sunflowers’. This group is organised by parents for their bilingual children to partake in 
various fun activities. All of these children were born and lived in Ireland, and they attended different 
schools. The main language used during the workshops was English, and the children’s level of 
English was that of native speakers. The workshops were conducted in their community centre. 
Participation of both children and parents in this study was on a voluntary basis. In addition, most of 
the young individuals with and without diabetes happened to be girls. As diabetes is equally common 
in girls and boys, we believe this was due to girls finding the proposed activities more attractive and 
appealing than did boys. 
4.1.3. Methods, techniques and tools explored to support co-design with participant  
To support our participants’ involvement in the design process and to facilitate their inputs to the 
eBook design, we explored different co-design activities with both groups of participants. With the 
first group, namely, the “design partners” (that is, affected children and their parents/guardians), we 
used semi-structured interviews [64, 65], Design Probes (DP) [66, 67], focus groups and follow-up 
interviews to identify the context of use, collaborative storytelling [68] in the design and prototyping 
phases, and layered elaboration [69] during the evaluation workshops. However, with the 
“informants” (that is, children without diabetes), we applied collaborative storytelling and layered 
elaboration in the design and evaluation stages. Other activities, such as affinity diagrams [70], 
personas [71, 72], scenarios, storyboards [70, 73], and paper and digital prototypes were also explored 
to support the work of the designers in producing the initial eBook prototypes. Table 2 illustrates a 






Table 2. Methods, techniques, and tools used in each stage of the eBook development along with the roles of 
participants played in the design process 
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A discussion of the methodological aspects focusing on HOW to design WITH children with type 1 
diabetes is currently under review. However, our focus in this paper is on WHAT to design FOR 
children, and so we report on what we learned from our participants in terms of their experience with 
diabetes education, the aim being to identify the requirements for our design [1, 74, 75, 76].  
4.2. Challenges and issues experienced in paediatric everyday self-care practices 
4.2.1. What we learned from parents, children and professionals 
As mentioned previously, our initial qualitative investigation helped us realise that many of the 
problems affected individuals had experienced were related to the diabetes education that is provided 
for newly diagnosed children and their families [1]. The data we collected from them through in-depth 
interviews and PD activities helped us to identify the limits of the educational resources in diabetes 
self-care education, the requirements for IT design, and the design ideas. Therefore, our target 
audience was children aged from 8 to 12 years old. This is because in our interviews with 
professionals, a diabetes nurse informed us that “children were encouraged in self-management from 
the age of 8” (MP29). In this transition, the parents’ role is crucial, as children can take years to 
become autonomous. According to parents, the acquisition of self-management skills is a lifelong 
process of education that opens up a new role for them in the family; they become educators not only 
of their children, but also of teachers and of other family members who may share elements of the 
diabetes management. Often exhausted with the practicalities of living with the disease, the parents 
sounded quite resourceful in finding ways to learn about diabetes and pass the knowledge on to their 
children. One parent (Parent8), for instance, used Puppet I (insulin) and Puppet C (carbs) playing on a 
seesaw to demonstrate to their children the relationship between the two factors. Another couple used 
a bear; they invited the children to treat and take care of the bear as if it had diabetes (Parent15). 
Others talked about sitting down with siblings and going through material often made by the parents 
themselves, i.e., “a wall chart of the human body” (Parent11), or discussing “the mechanics of the 
digestive system when we eat food and then it is converted to energy” (Parent6).  
Parents try to use age-appropriate language, including metaphors and comparisons, and child-friendly 
images of the human body when explaining diabetes and various self-care activities. In addition, they 
seem to prefer using and reading a text that is less prescriptive, particularly when discussing diabetes 
complications as a result of improper care, e.g., “I want to see a clear and accurate description of the 
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disease, not childish explanations, but only up to a certain age and appropriate level. I do not want to 
see talk about amputations and stuff like that… I want to see role models…” (Parent9). One mother 
stated that to explain possible future complications resulting from poor management, she told her 
children with diabetes: “‘Now you need to look after yourself’, and when I’d be putting on my night 
cream, I’d say, ‘See! Mommy’s looking after her skin so when I’m older, I’ll look better than those 
who did not bother looking after their skin. So if you look after your diabetes, you will not incur 
problems later down the line that people might if they are careless now’” (Parent8). 
Most parents use informal contexts, such as the time before bed, to read books or tell stories that 
consider various scenarios regarding diabetes care; in addition, they are careful to include all family 
members, an aspect that seems to minimise the emotional response typical of more formal settings 
and prescriptive registers. From the parents’ experience, stories engage and work better especially 
when the narratives offer occasions for play-based activities that allow children to explore and interact 
with objects and images. One parent commented: “If you are able to show, ‘This is your body, and 
this is what happens’ and then show things about human organs with more fun, they can actually see 
in a real sense what is happening” (Parent15). The same considerations emerged in a litany of 
complaints when talking about actual self-care tasks (e.g., measuring the glucose level), nutrition and 
equipment: "They [medical staff] did not really talk to us about food or how it impacts" (Parent6), just 
do not eat this and that, "...six months guessing, not knowing, how to really count carbs, how to do 
anything" (Parent2). During our design workshops with children with diabetes, many were proud to 
demonstrate their knowledge about insulin pens and pumps or the glucometer, but they also 
complained about having to learn too many things by themselves. 
Our interviews with medical professionals increased our understanding. For example, when asked 
about the nutritional aspect, a diabetes dietitian (MP28) mentioned that the current materials and 
recommendations used for nutritional education for children are “just written materials”, with nothing 
specifically for children except the ‘Pete the Pancreas’8 booklet. However, they went on to comment: 
“For learning, I would say a book is useful to have, but is it the best medium?” (MP28). Generally, it 
was highlighted that “the education provided wouldn't be tailored to them [children]; it's very much 
directed at their parents only… I don't use any other, like say, teaching aids, or anything like that” 
(MP28). The benefits of technology in diabetes education were also discussed: “At some point, if 
there were some kind of interactive teaching materials that were available, I think that will be helpful” 
(MP28).  
As part of the investigation, the main author of this paper attended the CHOICE9 structured 
educational programme. One of the educators there, a specialist nurse, discussed the need for further 
refinement of the programme, saying that the programme should focus on the information available 
and present it in multiple ways. This should include visual materials that would facilitate children’s 
practical involvement, so they could learn about the chronic illness while they play: “I think definitely 
they [children] like visual materials. I don't think this programme offers a lot of models and materials 
that kids can do more hands-on. If you have, for example, the pancreas as a model, they can see and 
ask what happens. That will be better for them” (MP29).  
In light of our investigation so far, it was clear that it was important to address the educational 
material not only to the children or to the parents, but also to the whole family, as well as to teachers, 
close friends, and anyone who might play a role in managing the condition. Indeed, the educational 
                                                     
8‘Pete the Pancreas’ booklet,  https://etvmy10vxue40ekl72jx7hmv-wpengine.netdna-ssl.com/wp-
content/uploads/2014/11/Pete-the-pancreas-Children.pdf 
9 The name of the programme is an acronym of carbohydrate and insulin collaborative education. Developed by Dr Chaney 
[15], the CHOICE structured educational training programme is for young individuals (aged 0-19 years). 
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material should be devised in such a way that it can be used by different people in different contexts 
(e.g., parents, children, siblings, teachers, at home, in the hospital, at school, etc.), and it should not 
necessarily be limited to specific moments (e.g., the day of the diagnosis, the session of the 
educational programme). It seemed the real learning about diabetes should be embedded in everyday 
practices rather than separated from them; this suggests that the design should not create a new 
educational situation for the children or their parents/guardians, but instead should support existing 
practices for the whole family and enrich them with educational elements. With these considerations 
in mind, we looked at the paediatric diabetes services, educational procedures, and materials available 
in Ireland for children and their families. 
4.2.2. Current T1DM educational services and technology used in Ireland 
Regarding diabetes care in the Republic of Ireland, the first national audit in 2012 identified a series 
of challenges. These mainly dealt with the shortage of well-qualified staff, the lack of structured 
education, the limited access to psychosocial services, and insulin pump therapy being available in 
only 8 of the 17 centres, etc. [2]. To address some of these issues, a new model of care was suggested 
in November 2015, and education was described as a key element for the success of paediatric 
diabetes care [3]. One of the important objectives of this model is to “identify the structured education 
programmes to be used by multidisciplinary teams to optimise diabetes education, carbohydrate 
counting and insulin pump” [ibid.].  
The educational process comprises two phases that should be available and accessible for children and 
parents: 1) diabetes education (e.g., self-management of diabetes), which occurs usually after the 
diagnosis, and 2) refresher education (e.g., updates on diabetes care). The authors indicated FABB 
and CHOICE as examples of programmes facilitating carbohydrate counting and pump education, but 
they also recommended that “national, quality assured, educational programmes for children with type 
1 diabetes and their families and carers should be developed” [ibid.]. Unfortunately, the CHOICE 
structured educational training programme has been available only in a limited number of paediatric 
units in Ireland since 2013, and it has been accessible mainly for those families who would like to use 
insulin pumps for diabetes management: “We only start the first program at the beginning of February 
(next year), and that is the first time there’s been CHOICE here in (town name)” (MP28). It could be 
run “about four times a year; that would only be twenty-four children at the end. I think there had 
been nearly two hundred children attending this paediatric centre” (MP28). The last investigation 
indicated that there is now better access to structured diabetes education; for example, the CHOICE 
programme is currently available in the seven main paediatric diabetes centres10. In the model of care, 
the education provided to school staff was also discussed as being essential, but these practices have 
not yet been implemented [ibid.]. The lack of information on educational materials and tools (i.e., 
printed materials such as books, booklets, DVDs, websites, games, etc.) was not explicitly outlined in 
this report. Indeed, as has been already mentioned, the only available educational material was a small 
booklet ‘Pete the Pancreas’, which is given to newly diagnosed children after the initial diagnosis.  
The ‘Pete the Pancreas’ booklet is small in size (A5). It contains 33 pages and provides basic 
information on paediatric diabetes care. The content is medical and formative; for example, bullet 
points list the key information on diabetes (Fig. 2, p. 13 and p. 16) and all the images, colouring 
pages, and the word search puzzle are strictly linked to the topic (Fig. 2, pp. 8, 12, 13, 15, 16 and 24). 
The booklet offers colouring pages and puzzles for the young users. 
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located” (Parent6). Overall, however, the tone of the booklet is prescriptive, and the information is 
often limited, structured, and impersonal. For example, it is limited to the scientific view of diabetes. 
One child pointed out that she did not like the questions and answers given on page 30 “because what 
I remember reading is this: ‘Would you grow out of diabetes? No, you will always have diabetes’. It 
didn't say, ‘Well for now, you'll definitely have diabetes.’ You know, it gave you the sense of…this is 
a life sentence; you know there's no cure” (T1DC8). In addition, the girl would have liked to read 
more on diabetes and sports, such as tennis and basketball, because while these activities were 
important to her, they cause a rapid drop in her blood sugars. Furthermore, despite the book’s use of 
engaging visual material, it was criticised for being too general, and it does not seem to speak the 
language of the user. In addition, the medical information is presented in a way that might upset some 
children, and it fails to ground the education on diabetes in an everyday life context.  
Clearly, a large amount of work was involved in producing ‘Pete the Pancreas’, and it makes an 
important contribution to the education of newly diagnosed families; however, its design assumptions 
seem to hinder rather than facilitate the educational process. Our interviews and the specific 
comments on the booklet reinforced our idea of a narrative approach that would focus on existing 
practices and that would engage the whole family; thus, we considered using a less medical register 
based on stories and play. We explored this idea through a series of participatory design activities.  
4.2.3. Participatory design: enrich users' requirements 
The information we obtained through semi-structured interviews about paediatric diabetes care 
practices from the perspective of parents and children revealed not only the shortage of educational 
resources and design recommendations, but also triggered emotional difficulties in some of the 
participants. This reaffirmed the sensitive nature of the topic and suggested the need for a less direct 
and less intrusive design/research approach for the further exploration of such a sensitive domain. 
Therefore, to deal with this issue while supporting genuine participation in the design process, we 
developed a set of design probes to complement and enrich the data gained from the interviews and to 
generate a range of initial design ideas for our educational eBook [74]. Using the probes, we asked 
children and parents to engage in a series of creative activities around the topic of diabetes. These 
included designing a poster for a World Diabetes Day, creating a Superhero with superpowers to 
defeat diabetes, using art and craft materials to develop a gadget or device to deal with some aspects 
of diabetes self-care, and using a series of pictures of diabetes-related items to identify those that the 
children were comfortable/not comfortable with. DPs helped to stimulate the children’s imagination, 
and their analysis contributed to the eBook’s design requirements and educational content in several 
ways. First, they gave an idea of how to describe the chronic condition in child-appropriate language 
(e.g., “Diabetes is a condition where your pancreas stops working, and you need to give yourself 
insulin instead of your body producing it” (T1DC8) or regarding insulin pump therapy: “The pump is 
a little device that delivers insulin to the body” (T1DC19)). We also found information on various 
topics that should be taught about diabetes self-care management and that could be included in the 
eBook narratives. These included learning about a healthy and balanced diet (e.g., “Learn about what 
foods have less sugar, and eat regular meals and snacks every day” (T1DC17)) and the effects of 
sports, hormones, and pubertal growth spurts etc. on the blood glucose level (i.e., “If you have a 
growth spurt, you need more insulin because your blood sugars are high. As you grow up, your body 
produces different hormones, and these can also affect your blood glucose” (T1DC19)). We decided 
the educational stories should include games for reading food labels to explain carb counting and to 
explain the difference between slow-release and fast acting carbs, but we felt also that children should 
rely on the help of their parents/guardians for daily insulin adjustments. Second, the DP helped us to 
identify what it was that the children would like to know about diabetes, for example, the global 
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prevalence of diabetes (e.g., “247 million people have diabetes; 1 in 400 children have diabetes” 
(T1DC10)), celebrities who have this chronic condition, such as Gary Mabbutt, Halle Berry, Nick 
Jonas, etc. (T1DC4; T1DC9; T1DC10; T1DC16; T1DC19); and previous versions of supportive 
technologies in self-care practices, such as glucometers and insulin pumps (e.g., “The first pump was 
so big you had to carry it on your back” (T1DC16)) etc. One of the stories described “Hypo-Hyper 
Man” as a scientist, e.g., “The hero has insulin guns to reduce the hypers and glucose guns to 
eradicate hypos. By being a scientist, he spends the day looking for a cure for diabetes, and by night, 
he protects all children from hypos and hypers” (T1DC8). DPs highlighted the success of the idea of 
using a Superhero and reaffirmed the desire for a narrative approach. This further shaped our focus, 
which resulted in us organising and conducting a series of participatory design workshops for diabetic 
and non-T1DM children entitled ‘Superhero is sick’ (Design Workshop 3 and Prototyping Workshop 
4, Table 2). The aim of the workshops was to collaboratively develop a series of educational stories 
for the eBook.  
In the next design stage, that is, Design Workshop 1, we worked with our design partners (e.g., a child 
with diabetes and her parent) [75, 76]. We developed a set of scenarios to help explore the self-care 
practices usually carried out by young diabetics in both clinical settings and real-world environments, 
i.e., from the initial diagnosis to dealing with diabetes at school, at home, or while travelling. We 
wanted to develop a collection of different stories that could present diabetes care starting from the 
initial diagnosis and describe diabetes care in various scenarios and settings. For example, in the first 
scenario, that is, ‘Initial diagnosis’, the young participant described her own feelings and the problems 
she experienced on the first day of diagnosis at the hospital; she stated what questions and emotions 
arose, and discussed her efforts to understand more about the disease and its treatment. The scenario 
‘Story into the human body’ explained the cause of diabetes, the work and functions of the pancreas 
in the digestive system, and the common symptoms of the illness. The activities helped to elicit and 
generate more requirements for the educational content of the eBook narratives, e.g., to have fantasy 
adventure short stories on how people are diagnosed with the chronic illness, to explain the body’s 
systems and organs and their functions, to include multiple settings and characters, etc. To progress in 
this direction, we further developed the first two scenarios with non-T1DM children in Design 
Workshops 2 and 3: ‘Superhero is sick’ (on initial diagnosis) and ‘Travel into the human body’. This 
exercise helped us in several ways. First, we collected data on children’s awareness and knowledge of 
the human body, the digestive system and pancreas, healthy food, and the health benefits of physical 
activities in children. We then used these findings to identify a starting point for building educational 
content to explain diabetes. Second, these co-design activities supported our work in selecting subject 
areas that would be of interest to children so they could be included in the educational content, e.g., 
the nature of diabetes, the digestive system, and the relationship between food, insulin, and physical 
activities. Finally, together with the young participants, we were able to develop some of the 
characters who would be important for the eBook design.  
At the prototyping stage, the goal of Prototyping Workshop 4 was to produce a series of artefacts in 
collaboration with children with T1DM to collect data on the children’s individual experiences with 
the initial diagnosis. The paper artefacts illustrated the settings and the dialogues between the doctor 
and the young patient and highlighted the questions that the children had regarding diabetes and its 
treatment. This activity shed light on the language used when the children described the importance of 
a balanced diet and the need for physical activities. In the data, we found some guidelines for the 
educational content that appeared as critical elements of diabetes care. These included describing 
some common symptoms of diabetes (“I’ve had to go to the toilet a lot. I’ve also been really thirsty” 
(T1DC18), and illustrating diabetes self-care tasks, such as taking medication and the steps of using 
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In this section, we would like to map such a new design space by discussing a series of shifts of points 
of focus that were in play when we were developing our design. We examine these shifts in terms of a 
series of oppositions that emerged in our study, as these offer an occasion to rethink some of the 
assumptions in the design of educational aids in T1DM, and possibly in chronic disease in general. 
Thus, we offer several considerations about the users and their learning experience, the language and 
perspectives that are favoured in expressing the educational content, and the level of interactivity 
offered to the user. We hope this discussion will constitute a first step toward potentially more 
suitable and relevant design approaches to educational aids in chronic care for children. 
5.1. User and learning experience: individual vs collective  
Regarding the users of such educational technology, our investigation highlighted how not only the 
child (or his/her parents), but all the family members should be considered co-users of the educational 
aids. Despite use of the word ‘self’ in self-management, chronic disease care, and especially 
paediatric care, is a family/collective effort: the entire family must deal with it together, and so they 
must all learn together. Everyday domestic practices change for all family members around the newly 
diagnosed child; everybody has to learn and adjust to new routines, values, and needs. For example, 
several parents described how they had spent time discussing type 1 diabetes not only with the 
individual child affected by diabetes, but also with other members of the family. Based on the child’s 
capacity and readiness, and in an attempt to support family education in a positive way, parents 
mentioned how they used child-friendly materials/resources to support their conversations on 
diabetes. These approaches, which frequently include positive themes, are mixed with play activities, 
e.g., caring for a bear with diabetes, doing collages, or reading together books describing high 
achievers or people with diabetes who have lived a normal life. While games and play activities are 
also present in the booklet ‘Pete the Pancreas’ with colouring pages and the word search puzzle (Fig. 
2, pages 12 and 24), both afford only individual play and actions as opposed to group interactions, as 
the booklet is not conceived to be used in a collective capacity. Therefore, what was previously 
available to families was either the booklet for the children (who do not seem to engage properly with 
the material, and when they do, they rarely return to it) or more normative and scientific types of 
support for the parents (who often feel as if they are ‘going back to school’). These findings were 
confirmed in the evaluation sessions. The newly recruited families, whose children had been 
diagnosed 4 and 5 months before the assessment of the prototypes, shared a similar approach to the 
teaching/learning process of diabetes self-care practices (Parent24 and Parent26, Table 3). The 
booklet ‘Pete the Pancreas’ was sometimes described as too infantile for older children (e.g., 13-year-
old girl (T1DC26 & Parent26)), and it was difficult to keep the child’s attention when reading the text 
from the booklet, as the child continually asked to “turn the page, turn the page” (T1DC3 & Parent3).  
This consideration about the intended user of an educational design further highlights a more general 
opposition between an individual approach and a collective approach to learning [77]. In the former, 
the individual is likely to be seen as the passive recipient of the educational content, while in the 
latter, the educational support is centred on the whole group, in this case, a family, and is meant to 
support their interaction. Because it is aimed at the whole family, our approach to the design of our 
eBook concurs with findings in educational and behavioural sciences, where collective learning is 
found to have social, psychological, academic, and assessment benefits [78, 79]: learners empathise 
more, they are more accepting of the educational content, and they seem to learn and retain 
information better. Collective learning is also found to promote “positive societal responses to 
problems and fosters a supportive environment” [78]. Establishing such a supportive environment 
could be particularly beneficial in chronic care education, and it is an aspect of our design that, 
according to our evaluation, seemed to be very much appreciated by parents and children (e.g., after 
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playing with the eBook stories, one child commented, “My cousins who do not have diabetes would 
be able to understand diabetes treatment” T1DC26 & Parent26). 
An individual approach to learning, then, is problematic not only because the educational support is 
not meant for the whole family, but also because it seems to introduce new learning activities that the 
family is not used to (and often not ready for). We feel that in the case of ‘Pete the Pancreas’ and, 
more generally, the medical literature that the educators often recommend, there is an assumption that 
the child as well as the parents/guardian will have to take ‘extra’ time off to deal with the material, 
time that they do not seem to have. Based on our evaluations, we argue that the new educational 
supports are more likely to support learning if they are designed to fit existing practices rather than 
introducing new ones, as this means that the familiarization with educational content is more 
grounded in the everyday life of those affected rather than disrupting it even further.  
By looking at moments when all family members share and learn together, it was easy to identify 
existing practices that could be leveraged to sustain a design intervention aimed at educating all 
members. For instance, the well-established tradition of parents reading books to children (e.g., at 
bedtime) represents one of these moments when parents and children come together and enjoy a range 
of content. Mindful of these moments, we saw our design intervention as a way to stage informal 
occasions for the family to learn together, away from the exceptional tensions of the hospital and the 
prescriptive way of passing information that many of our parents seemed to have experienced on the 
day of the diagnosis at the hospital. In this sense, our approach also highlights an opposition between 
a formal approach to learning, where there are specific moments to learn and where general facts are 
absorbed (such as in a classroom), and a more informal and situated approach to learning, where the 
learning is more casual and is embedded into domestic life and existing practices. With our design, 
users are not meant to take time out to learn about their condition and about how to deal with it; 
rather, they are exposed to new educational content as part of current family routines. Our aim was for 
‘Superhero is Sick’ to be used by the family together, as family members are usually used to dealing 
with storybooks, and during the evaluations, both parents and children confirmed they would use it in 
this capacity. 
5.2. Language and perspectives: medical vs patient, prescriptions vs narratives  
Our considerations about a gentler and more informal approach to providing educational content bring 
us to a second shift of points of focus. This is concerning the perspective that is favoured in the 
educational aids and how this is reflected in the language used to convey the educational content. 
Medical education tends to reflect a medical/clinical perspective and knowledge that is typically 
universal and quantitative. It links with a scientific approach to knowledge production, which makes it 
normative and context-independent. As shown in the literature about the patient experience with a 
chronic disease [80, 81], this clinical view might clash with the patient perspective, which, in contrast, 
is more personal, idiosyncratic, and qualitative, and which is based on subjective and practical 
experiences of the disease. From this perspective, control is more limited, and uncertainties tend to 
prevail because something that worked yesterday might not work today, or something that works in 
the hospital might not work at home, and so on. 
Again, most of the information that the parents and children hear and read in the provided educational 
material is typically synthetic and essentially medical and universal. Taking ‘Pete the Pancreas’ again, 
key information on diabetes (Fig. 2, pages 13 and 16) is in the form of a bullet list, and all the images, 
the colouring pages, and the word search puzzle are strictly linked to the topic of diabetes in general 
(Fig. 2, pages 8, 12, 13, 15, 16 and 24), as if in a vacuum. In our eBook, we opted for stories where 
diabetes care is contextualised in multiple scenarios (e.g., initial diagnosis, travelling, at the shops, at 
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school, etc.) with the involvement of different characters (e.g., Superhero, doctor, brother, etc.). We 
used motives that are not necessarily related to diabetes (e.g., characters have magical powers of 
varying kinds like flying) or that introduce diabetes and scientific information in more engaging ways 
(e.g., magical journey into the body with miniaturized submarine).  
During our evaluation sessions, parents further made us aware that ‘Pete the Pancreas’ does not 
include information that, from their perspective, is very important. For instance, they complained 
about the lack of information on the honeymoon period (a period of time - different for everyone - 
following the diagnosis when some beta cells still work and produce small amounts of insulin) or 
different scenarios like travelling, self-managing during sick-days, and dealing with complications 
(such as hypers and hypos). Additionally, the distinctions between healthy and unhealthy food, carb 
counting, and label reading - all very important aspects for the affected families - are not discussed. 
Information is given about the use of different pieces of equipment, but it is perceived as not being 
explained sufficiently (Fig. 2, page 16). Some other information even seems misleading from a patient 
perspective; this is the case of reference to treatment with tablets instead of insulin injections (which 
is typical of type 2 diabetes), which had led many children to ask if there was any option for receiving 
insulin other than injections (i.e., tablets to treat type 1 diabetes). 
To return to the information leaflet, most of the information is prescriptive rather than descriptive 
(Fig. 2, pages 13, 21 and 26). We easily learned how lists of categorical ‘dos and don’ts’ are less 
welcome than explanations of the expected effects of certain actions that let people produce a local 
value judgement on their own. ‘Prescription’ is, indeed, a common term in medical science to refer to 
the instructions that the doctor gives authoritatively to the patients. It links with the notion of 
compliance, which is also a medically-oriented term that refers to whether the patient follows the 
orders of the doctor. As is frequently acknowledged in the literature about chronic care [10, 19], self-
care is often not so much about following the orders of the doctor, but rather is about experiencing a 
complex lifestyle with demanding and challenging aspects where compromising and constantly 
adjusting rather than following strict rules is the actual norm. In relation to educational resources, the 
idea of prescription resonates with an idea of disciplining (training people to obey rules irrespective of 
whether the rules are understood or not) and reinforces the dependency of those in need of education 
on those doing the educating [82, 83, 84]. In contrast, the idea of description resonates more with an 
idea of educating and empowering (training people in understanding basic rules so that they adapt 
their behaviour as a form of self-efficacy) and reinforces a sense of autonomy and self-determination 
[10]. 
The participatory approach to our design was definitely useful to unpack more personal, experiential, 
and patient-centric concerns, and this helped us to reflect the patient perspective in the eBook design. 
Throughout the design process, our users used stories to describe their experiences and express their 
knowledge. Narratives were central in accounting for experiences and provided a strong vehicle for 
sharing information: the use of narrative (from recalling anecdotes to coming up with stories about 
diabetes) was highly recurrent in all the research activities that led to the development of the eBook. 
When initially asked about their experiences, the patients rarely came up with rules to be strictly 
followed, but rather offered narratives about their experiences: every newly diagnosed patient will 
have his/her own story of the early symptoms of diabetes, the initial diagnosis, and the problems and 
challenges they experienced. It was based on this realization that the narratives in ‘Superhero is Sick’ 
were first devised. Describing particular narrative settings (e.g., clinic settings) and certain real-life 
situations (e.g., diabetes symptoms), the character of Superhero experiences similar feelings and 
behaviours (e.g., curiosity, fear, blood and needle phobia, etc.) as a child with diabetes. Assessing the 
stories with participants, we found that the children better recognised themselves in the situations 
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portrayed in the narratives (e.g., initial diagnosis), and they easily identified themselves in the 
questions that Superhero had for the doctor. 
To increase their knowledge on the topic, almost all of our users preferred to read educational and 
fictional adventure stories rather than facts about the biomedical aspects of the disease, and this led to 
another shift of points of focus in our design, which reflected the opposition between using a narrative 
approach to convey knowledge and using a prescriptive and synthetic approach. A narrative approach 
helps to contextualize information and allows higher degrees of empathy without identification (the 
child is learning about Superhero’s diabetes as opposed to learning about their own diabetes). It also 
offers descriptions of the chronic condition that are contextualised in real life (in-the-wild vs in-a-
vacuum), and that reflect the perspective of the children and their parents. We further learned that the 
users would enjoy stories that showed them more about, for instance, the evolution of the technologies 
used to manage chronic illnesses (such as the first glucometer or insulin pump so that children can 
learn about the earlier versions of these technologies and their evolution (Fig. 3, p. 11)). They also 
wanted information about not only the digestive, but also the endocrine system; historical details on 
who discovered insulin or developed certain tools; and the already mentioned description of 
celebrities with diabetes, which, in our eBook, took the form of a doctor’s photo album that users can 
browse to learn about celebrities who have diabetes and read about their stories. This new approach of 
providing information was greatly appreciated by the evaluators. Indeed, they offered various 
suggestions, such as adding more celebrities to the album (e.g., Ryan Reed - NASCAR Driver – to the 
list of different stars with diabetes (T1DC24 & Parent24)), information on technology (e.g., Add the 
image of a glucometer. It is lighter, smaller, and quicker (T1DC16, T1DC17 and T1DC18)), and 
games (e.g., “Press a button to see a real organ, give facts on each organ” (T1DC25 & Parent25)) to 
improve the educational content of the eBook. Finally, children and parents did not want any negative 
medical aspect to be highlighted (e.g., amputations, coma), but rather wanted to read more about the 
positive aspects (if any) of having this chronic illness (e.g., the benefits of eating healthy food) and 
even that having diabetes does not make the diagnosed children different from others. All this seems 
to further support the engagement and more casual learning derived from the children’s spontaneous 
exploration rather than their passive reception.  
The strength of a narrative approach to medical education is not new in the research [85, 86, 87], but 
it seems to have been relegated to either the education of medical professionals [85] or the interaction 
between the patient and the doctor in the consulting room, where stories seem to support both the 
doctor’s diagnosis [87] and the patient’s understanding [86]. Our work suggests that such a narrative 
approach is probably very supportive of patient education when developing support for newly 
diagnosed children and their families to be used away from the attention of the medical staff.  
Our workshop and evaluation sessions greatly helped us also to fine tune the language to be used with 
the children, and while most of them (parents and children) did not feel intimidated by the use of 
scientific terms (e.g., hypo-glycaemia, ketonaemia), they all seemed to enjoy more visuals, 
illustrations, comparisons, and metaphors. For instance, comparing the digestive system of a healthy 
child with that of a child with diabetes was considered a helpful way to explain the need for insulin 
treatment and a healthy diet. Other examples indicated the benefit of using metaphors and 
visualisations/simulations of taking insulin and of the food process, emphasising that balance is 
important for controlling the blood glucose levels (e.g., the use of two puppets - C for carbs and I for 
insulin - and the seesaw). Moreover, to improve understanding of the issue, the evaluators suggested 
different ideas, e.g., “If balance is up or down, then Superhero looks sad; happy if balanced” (T1DC3 
& Parent3), Superhero “claps and says “Well done”” (T1DC26 & Parent26), etc. Many parents 
described various metaphors for explaining complications that may occur as a result of improper 
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diabetes treatment, and these could be successfully integrated into the stories. Illustrations also convey 
meanings in the stories depicting details that are important for the educational narratives as a whole. 
They help to describe the settings (e.g., at home, in the waiting room), facial expressions (e.g., happy, 
sad, etc.), and body language (e.g., shyness, fear, etc.) of the main characters, emphasising certain 
elements of the story (e.g., steps in using glucometers), and extra details, such as providing realistic 
images (e.g., natural images of the pancreas and the stomach), etc.  
We also noted that narratives in the third person were also less problematic than narratives in the first 
person. We found the former preferable, as they allow affected individuals and their families to 
empathise with the characters without necessarily referring to their own situation. In contrast, the 
latter were more problematic for the children, who, we saw, became emotionally distressed when 
discussing their own situations. The two stories we tested were based on narratives that the children 
themselves had developed using design probe materials [74]. We asked them to develop stories about 
a superhero being sick and his/her superpowers to self-care and to take care of other children. When 
their re-elaborations were offered to other children in our evaluation sessions, they all found it easy to 
empathise with the main character and were happy to see themselves in the stories helping other 
young individuals manage their diabetes or accomplishing different tasks related to their own chronic 
condition. This leads on to our last series of considerations about the level of interactivity offered by 
the educational support. 
5.3. Level of interactivity: interactive vs static 
With interactivity, we would like to stress a shift of focus from educational content that is static to 
content that offers different levels of interactivity. In a study aimed at examining how parents and 
children interact during traditional and computer storybooks at home [88], it was found that while 
parents’ interactions during traditional and computer storybooks were similar, the overall parent 
engagement was higher in computer storybooks. Similarly, in assessing the comprehension of stories 
by 4-year-old children, it was found that children’s story comprehension scores were not significantly 
different between the two types of storybooks, but that computer storybooks offered more occasions 
to engage and interact than did traditional paper-based material [ibid.]. Perhaps this is due to the 
novelty of computer-based and interactive storybooks, which offer the opportunity to manipulate and 
interact with some of the contents. In our attempt to ground our design intervention within already 
existing practices (storybook time) and to offer engagement, we added many interactive elements 
(e.g., images); these allow various interactions that are not necessarily associated with the educational 
content (e.g., sounds, moving a car, opening a door, the animation of Superhero’s dream, 
shrinking/enlarging a submarine, finding objects, etc.) (Fig. 3, pages 5 and 7, Fig. 4, pages 7 and 8). In 
addition, many new animations, videos, and interactions were suggested in the evaluation process to 
enhance the interactivity of the stories, e.g., constant toy/image that can be interactive (T1DC3 & 
Parent3), maybe the spaceship moves around (T1DC16, T1DC17, and T1DC18), etc. The purpose of 
these elements is to maintain the child’s engagement and interest with the stories (not only the child 
who has diabetes, but also their siblings, friends, etc.) and to allow them to have fun and perhaps use 
the eBook just to play a bit, either alone or with their families.  
The children frequently described reading (alone) as a boring and tedious activity. As discussed from 
the medical perspective, these materials tend to be very prescriptive, and their content includes text 
and simple illustrations or photos. In contrast, the digital stories, particularly those developed for 
enhanced interactive eBooks, could provide rich interactive visualisations of the narratives through 
illustrations, animations, sounds, interactive games, images, etc. They allow users to perform certain 
tasks (e.g., move images, drag and drop, touch and respond interaction, etc.) and to observe the results 
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of their actions. In this sense, adding interaction to stories could be seen as a step further, as 
interaction could make the experience of reading the narratives more interesting and attractive. 
Furthermore, having the stories in a digital format as an enhanced interactive eBook seems to improve 
the dialogue between children and parents, thus making learning fun for young readers by helping 
children pay attention to the topic and stay active.  
5.4. Discussion  
Several of the technologies that we reviewed at the very beginning of our project already offer 
interesting examples of interactive features that have the potential to support higher levels of 
engagement and offer better learning outcomes. As detailed in Table 1 and listed on p. 7, even though 
all the solutions seem to be addressed to the children alone, we noted the widespread use of visuals 
and illustrations, metaphors and simulations, games and ultimately narratives and stories.  
In the design of our eBook stories, we made extensive use of similar features. To start with, we also 
made use of visual metaphors and illustrations, as these seem to be very effective in supporting 
understanding. In our case, we used visual elements to express the relationship between a mealtime 
insulin dose and carbs in the food (e.g., a seesaw), or to show how the stomach works like a mixer 
breaking the food into smaller pieces, where insulin can work as a key. We also based our design on a 
narrative rather than a prescriptive approach, and to sustain engagement, we introduced fantasy 
scenarios (e.g., travelling inside the body), with multiple fictional characters (e.g., Superhero, 
Superhero’s brother, doctor, etc.) in a series of different settings (e.g., home, hospital, clinic, etc.). 
However, our visual materials as well as our stories were co-designed in a participatory fashion 
during design workshops and evaluation sessions with potential users. Therefore, we believe that our 
metaphors are likely to resonate better with the user.  
We also made use of games in the attempt to enhance self-management skills (as in our proposed 
game for learning how to use the glucometer, or our quizzes for learning about the digestive system or 
about common warning signs of diabetes). However, not all of our games offer content that is strictly 
related to the clinical aspects of diabetes. We also included information on mundane elements (e.g., 
the album with celebrities with diabetes to offer role models and the discussion of the evolution of 
self-care technology) that are not addressed in other ITs, but which the participants considered 
essential information for children, as it would help them to stay positive and motivated to follow their 
dreams. We adopted a similar strategy in developing ‘redundant’ interactive features that have the 
sole aim of increasing engagement with and positive experiences of our design. Moreover, our games 
did not offer scores or points (e.g., to advance an avatar or unlock new contents); instead, the aim was 
to provide a calm and relaxed experience while playing/interacting with the educational content 
without the pressure of being assessed.  
Similarly, we aimed to facilitate the staging of informal occasions on which not only the children, but 
also the whole family, and maybe others can learn about diabetes. This is probably a key distinction, 
as all the solutions we reviewed seem to be addressed to the children alone, therefore assuming an 
individual approach to learning and educating. As mentioned previously, the literature on the products 
that we reviewed offers very little in terms of descriptions of and reflections on the design principles 
used in the design process, let alone the actual impact on real users, and this makes it difficult to make 
claims about their rationales. The work of Kanstrup and her colleges (‘MaXine’ and 'Food Quiz' in 
maXi project, Table 1) represents a welcome exception to this [33, 34, 35, 36, 37]. In their study, they 
focused on everyday self-care practices and similarly invoked the need to rethink digital health 
technology and to expand possible solutions beyond the medical condition itself (an approach that 
elsewhere they call ‘design for more’ [89]). In particular, they emphasise a tension between medical 
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ideals and the everyday life of people with a chronic illness. This tension mirrors our opposition to the 
medical vs patient perspective and supports our argument for more patient-centric perspectives, 
language, and learning practices. They also highlight the tension between the individual diabetics and 
their interaction within society. Crossing the two tensions (medical ideals/everyday life and 
individual/society) and analysing key diabetes management activities, the authors also mapped a 
design space and came up with three design concepts to improve digital diabetes practices in adults: 
design to explore, share, and camouflage. Camouflage is a design principle aimed at supporting 
privacy and the avoidance of social stigma in diabetes self-management. While we acknowledge the 
merit of this argument, especially when thinking about adults self-managing chronic conditions in 
various social situations (e.g., work), our argument in this particular direction is different. Our offer of 
designs that have collective users not only within the family, but possibly even in the larger 
community (including teachers, neighbours, and friends) goes in the direction of more visibility and 
accessibility of the educational content related to diabetes management rather than its camouflage. As 
we noted, social and collective learning seem to promote supporting a social environment where 
diabetes should not be something to hide. We believe designs that make this growing condition more 
visible are more desirable than designs based on camouflage in a society where it seems, for instance, 
that one-third of the U.S. population will develop diabetes by 2050 [90]. In this sense, we argue for 
design solutions that let others (people who do not suffer from diabetes) be more understanding, 
accepting, and knowledgeable of the needs of affected individuals rather than designs that reaffirm the 
need for secrecy and an individual approach to both learning and self-management. 
6. Conclusion 
In this work, we have reported on a project aimed at understanding better the role of interactive 
technology and participatory design methods in designing for and with children with type 1 diabetes. 
In exploring the idea of interactive eBooks as a better way to support the education of affected 
families with newly diagnosed children, we developed multimedia materials for type 1 diabetes 
children that are based on co-design narratives, including non-clinical information, and that are aimed 
at supporting informal, pressure-free, and collective learning in the domestic environment and 
beyond. Through a series of qualitative investigations and participatory design sessions with parents 
and children (both with and without diabetes), we identified a set of design requirements that we used 
for the design of our prototype. In particular, we identified requirements for the users and their 
learning experience, the language and perspective that are favoured in communicating the educational 
contents, and the level of interactivity offered by the educational resources. 
Through analysing this information, we identified a series of shifts of points of focus, which are 
represented in terms of oppositions between different design assumptions. With these shifts of points 
of focus, we want to open up and explore a potential new design space for the development of 
educational resources in paediatric diabetes in particular, and perhaps in the management of chronic 
diseases in general. In mapping this new design space, we unavoidably found ourselves comparing 
our emerging design with the resources currently available to newly diagnosed children and their 
families in Ireland where the project took place. It was not our aim to be critical, in the pejorative 
sense, of current resources, for example, the booklet ‘Pete the Pancreas’. Clearly, a lot of work, effort, 
and good intentions went into it, and it still represents an important support for the children who 
receive a diagnosis and other family members. However, our investigations also offered an 
opportunity to question some of the design assumptions that do not seem to address fully the users’ 
needs. We see our oppositions in terms of a tension between opposing design aims, and we argue that 
a move toward more patient-centric, narrative-based, interactive content is more relevant and 
appropriate when designing educational technologies to be used by affected people and informal 
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carers in domestic environments. Thus, in our opinion, the educational aid should be addressed to the 
whole family and not only to the affected child, as everybody has to learn new things and adjust their 
lives. Since learning and education is the aim, we discussed the aspect of the opposition between 
individual and collective learning. This opposition brought us to a related distinction between formal 
learning and more informal/occasional learning. We found that the first entails the introduction of new 
practices in newly diagnosed families (who must already face many challenging changes), while the 
second tries to use existing practices to introduce educational content more gently into the everyday 
life of affected individuals. When thinking about the perspective that is favoured in the design of the 
educational resources, we found that assuming a clinical and biomedical perspective makes it difficult 
for the content to resonate with the actual users, and their view of the problems, the difficulties, and 
the practicalities they experience every day in different contexts (hospital, school, travelling, sick 
days, and so on). The medical perspective favours the communication of biomedical facts (typically 
universal and decontextualized) and uses a prescriptive register (assuming compliance is the standard 
metric), while a more patient-centred perspective would offer a series of information and educational 
activities that (i) are not necessarily linked with diabetes or, when they are, (ii) put diabetes into 
context, or actually, into several contexts. We found a narrative approach to conveying the 
educational content to be more promising than more factual reporting of biomedical and clinical 
information. The literature on the role of narrative in medical education seems to confirm this point 
[85, 86, 87]. Finally, when thinking about the level of interactivity with the content itself, we found 
that interactive technology seems also to represent a very promising avenue for new designs of an 
educational resource, as these seem to create more user engagement and enjoyment 
With our work, we wanted to explore a new design space for educational resources in diabetes. We 
hope that our considerations about the user, the perspective and the language, and the offered 
interactivity will support future research into the development of educational interactive technology 
for newly diagnosed children and their families in diabetes and, perhaps, other chronic conditions. We 
hope more research will be able to deal with the difficult task of assessing the real impact of complex 
interventions that draw on our and similar design guidelines. 
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